Ismailia Canal is considered as one of the most important drinking and irrigation water source in Egypt. Twenty four water samples were collected during four successive seasons from summer 2010 to spring 2011 along the area extending from El Mazallat to Anshas . 
Th were found to exceed EPA limit. Finally water quality index (WQI) was calculated to be 80.6 and 84.3 according to Egyptian higher committee of water and WHO guidelines, respectively; this indicates that the water quality of Ismailia Canal was good.
1.Introduction
Rivers play a major role in assimilating or carrying industrial, municipal waste water and agricultural run-off which are major sources of pollution that affecting the water quality (Nair et al) 1 .
Ismailia Canal is considered as one of the largest fresh water canals branched from the River Nile. It receives a lot of industrial waste water which leading to undesirable effects on its water quality (Geriesh et al 2 ., Abdo et al 3 ., and Abd ElHady and Hussian 4 ).
Stahl and Ramadan, 5 studied inorganic chemical water quality of Ismailia Canal.
Fe, Mn and Zn were found in low concentrations. The amounts of dissolved salts were still below the "German Trinkwasserverordnung." A higher total organic carbon level indicated the presence of organic contaminants. While the natural radioactivity level was in the normal range.
Abdo et al., 3 determined physical and chemical characteristics of Ismailia Canal water and concluded that the main pollution sources of the canal were the domestic and effluents of police camp and petroleum companies.
The quality of water is now the concern of experts in all countries. The water quality of any source depends on its location and environmental protection. Thus, this study was devoted to assess the quality and nature of Ismailia Canal water through physical and chemical analyses together with natural radioactivity.
Experimental

Sampling
Water samples were collected seasonally from Ismailia Canal during the period from summer 2010 to spring 2011. Six sites were selected along the canal extending from El Mazallat square to Anshas, Table( Water samples were collected at 60cm depth each of 2 L in polyethylene containers in an ice-box. Samples for heavy metals analysis were preserved with concentrated nitric acid. Samples for determination of dissolved oxygen (DO) and biochemical oxygen demand (BOD) were collected in glass stoppered oxygen bottles. For natural radioactivity measurement, one liter filtered water samples were transferred into one liter Marinillie beaker, carefully sealed and stored for 4 weeks ( Mollahet al., 6 ). ) and through colorimetric method .Natural radioactivity determination was carried out by γ-ray spectrometer with hyper pure germanium detector, Canbberra type .
Results and Discussion:
Ismailia Canal has its inlet from the Nile at north of Cairo at El-Mazalet region and runs down town of Ismailia where it bifurcates to Port Said and Suez.
It transport about five million cubic meters per day for drinking, industrial and irrigation purposes (Abdo et al., 3 and Abdo and El-Nasharty 9 ).
In this study six sites were selected for water analysis along the first 27 Km of the canal where the largest industrial zone was located, Table (1) and Figure (1 TDS and E.C ranges were 240-135 mg/L and 480-270 μS/cm, respectively. Decay and degradation of most microorganism species in the lower water level during drought period (Abdo 15 , and Abdo and El-Nasharty 9 ) leaded to obvious increase in TDS values in winter which was reflected in results of E.C .
Chemical parameters
pH ,Alkalinity and Total Hardness
pH of water of Ismailia Canal was slightly alkaline (7.0-8.2) with slight increase in spring nearly in all investigated sites which may be ascribed to the dense of vegetation and phytoplankton, followed by increased photosynthetic activity and consumption of CO 2 (Abdel-Satar 16 and Sabae 17 ).
Alkalinity ranged between 170 and 190 mg/L CaCO 3 and Ismailia Canal water was found to be bicarbonate water stream and this agreed with the results reported by Abdel-Malik et al 18 .
Hardness of Ismailia Canal water ranged between 120 and 152 mg/L CaCO 3 ; thus it can be considered as slightly hard according to EPA 13 .
DO, COD and BOD
DO showed maximum average value in winter (9.53 mg/L) and minimum in summer (5.9 mg/L); the latter low value may be due to the lower capacity of water to hold oxygen at higher temperature (Murugesan and Rajakumari 19 The observed values of BOD ranged from 0.0 to 3.7 mg/L with highest average value in winter as a result of the presence of high amount of organic matter especially during drought period, resulting in the uptake of oxygen in the oxidative breakdown of them (Abdel-Razak et al) 21 .
Nutrients
Nitrogen (in the form of NH 3 , NO 2 -and NO 3 -) and phosphorus are the nutrients most commonly identified as pollutants (Igbinosa and Okoh) 23 . NH 3 (0.148 mg/L) contents ranged from 0.0 to 0.664 mg/L with maximum average value in summer which may be due to the fact that the high temperature accelerates the reduction rate of nitrate into ammonia (Abdo et al) 3 . Again the maximum values of NH 3 at site II might be a result of effluent from iron and steel mills (CCME) 24 . ). There is also an increase of NO 2 -concentration at site II which may be ascribed to oxidation of part of ammonia released as effluent from iron and steel mills.
The concentration of NO 3 -varied from 0 to 2.5 mg/L with decreased concentration in spring for most sites which might be ascribed to the uptake of NO 3 -by natural phytoplankton and its reduction by denitrifying bacteria (Sabae andAbdel-Satar 27 and Abdel-Satar 16 ).
PO 4 3-is present in natural water as soluble phosphates and organic phosphates.
Soluble PO 4 3-in Ismailia Canal water was found to be in the range of 0 to 0.821 mg/L. As illustrated in Table ( 2-6), high concentration of PO 4 3-was clear at site V in the four seasons which may be due to presence of the discharge point of the Abu Za'baal phosphate fertilizer factory at this site. 
3.2.4.Anions
Cations
All cations (Ca Cd range was 1.0 -12.4 μg/L with lowest values in spring which might be attributed to sorption of metals on suspended particles where removal as fine colloidal occur at high pH in this season (Toufeek) 30 . U showed increase in samples collected from the front of petroleum company where oil and gas extraction and processing operation sometimes accumulate naturally occurring radioactive materials (Smith,) 31 .There was also increase of 232 Th in samples collected from the front of Nuclear Research Centre which was very near to Abu Za'bal fertilizer factory and 40 K in samples from the front of the same factory due to that the effluents of this factory were probably the main origin of natural radioactivity in this area (Stahl and Ramadan ) 5 .
238
U was found to exceed the guideline value approved by EPA 13 (0.372 βq/L). 232 Th was also exceeded the guideline of EPA 13 (1 βq/L) which may be a result of human activities caused by agriculture drainage or industrial effluent.
Water Quality Index
Water Quality Index (WQI) is an arithmetic tool used to transform large quantities of water quality data into a single cumulatively derived number (Kalraet al.,) 32 It is used to assess water quality relative to the standard for domestic use and to provide insight into the degree to which water quality is affected by human activity (Abd-El-Razak et al.,) 21 .
The Canadian WQI (CCME) 33 uses simple calculation and hence it was used in this study to evalute water of Ismailia Canal. WQI of Ismailia Canal water was calculated to be 80.6 and 84.3 (according to Egyptian and WHO guidelines) indicating that water quality could be considered as good.
Conclusion
The increased values of some chemical parameters of water of Ismailia Canal at certain sites especially COD, NH 3, Fe, Cd, Pb, and Al represented sources of pollution of the canal. This pollution was due to effluents of petroleum, steel and fertilizer factories as well as domestic wastes .Therefore, treatment of waste water effluents become a must before drainage into the canal. (11) , for the protection of the River Nile and water ways from pollution. WHO (12) (World Health Organization); "Guidelines for drinking water quality. EPA (13) (Environmental Protection Agency): National Drinking Water Regulations. EU (14) Council of the European Union) ; concern with the quality of water intended for human consumption. a-no health based guideline. b-Primary Maximum Contaminant Level -regulation is health-based. c-Secondary Maximum Contaminant Level -regulation is based on aesthetic considerations . 
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